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(54) Method and system for disinfecting products by the use of gas under atmospheric pressure 
with pretreatment in vacuo 



(57) A method for carrying out the disinfestation of 
a product by means of the use of disinfesting gas under 
atmospheric pressure with pretreatment in vacuo, the 
said product being introduced into a first container (2) 
in which the vacuum is produced and in which, subse- 
quently, the said vacuum is broken by the introduction 
of the disinfesting gas, the said method comprising: a) 
the introduction of the first container (2) into a second 
container (10) before the vacuum is produced, b) the 
creation of the vacuum in both containers (2, 10) and 



the subsequent breaking of the said vacuum by passing 
the disinfesting gas into the two containers (2, 10), c) 
the removal of the said gas from the second container 
(1 0), the gas being retained in the first container (2), d) 
the extraction of the first container (2) from the second 
container (10) so as to permit the use of the latter for 
subsequent disinfestation, the disinfesting gas being re- 
tained in the first container (2) for the time necessary to 
complete the disinfestation of the product. 

The system for carrying out the method described 
above is also claimed. 
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D s rlption 

[0001] The present invention relates to a method ac- 
cording to the preamble of the main claim. The invention 
further relates to an system for carrying out the method 
referred to above in accordance with the preamble of 
the appropriate independent claim. 
[0002] As is known, many methods exist for disinfest- 
ing the most varied types of products, food products or 
otherwise, by using appropriate gases, in particular C0 2 
and N 2 , argon or toxic gases. 

[0003] All methods presently known operate under 
variable pressure conditions, such as in vacuo, under 
atmospheric pressure or under superatmospheric pres- 
sure; depending on the various operating conditions, 
various types of apparatus with various degrees of com- 
plexity and cost are employed to implement these meth- 
ods. The use of one of the abovementioned known 
methods depends, in particular, on the product to be 
treated. 

[0004] As an example of the above, we now consider 
the disinfestation of a manufactured wooden article in- 
fested with woodworm or of plant products, such as me- 
dicinal herbs and the like, compressed in their contain- 
ers. Since, in the case of the manufactured wooden ar- 
ticle, the woodworm bores channels within the ligneous 
structure, and in the case of compressed plant products 
the infesting agent may be present in holes within the 
body of the product, in order to ensure that the insect 
comes into contact with the disinfesting gas it is possi- 
ble, according to a first method, to introduce the manu- 
factured article into an atmosphere containing the dis- 
infesting gas and wait until the latter penetrates to the 
interior of the channel by diffusion or, if the gas used has 
a specific gravity substantially greater than that of air, 
by gravity. 

[0005] This known operating method is relatively sim- 
ple and gives rise to restricted costs; however, it also 
presents various not inconsiderable disadvantages, in- 
cluded among which are the excessively long treatment 
times and the impossibility of completely replacing the 
ambient air within the channels or holes with disinfesting 
gas. In this context, for example, we may consider a 
channel which is formed vertically, where the open end 
is at the bottom: in this case, it is virtually impossible for 
a disinfesting gas which is heavier than air, such as for 
example C0 2 or argon, to fill the channel completely and 
eliminate the infesting agent in whatever position it may 
be located. Consequently, the infesting agent survives 
where it does not come into contact with the disinfesting 
gas. 

[0006] This known method, then, is of limited efficacy 
although it is carried out with a system using apparatus 
of limited cost. 

[0007] In order to eliminate the disadvantages of the 
known method of disinfesting products, as described 
above, other methods are known as alternatives to that 
described previously. 



[0008] One of these methods comprises carrying out 
the disinfestation by first creating, in a container in which 
the product under treatment is placed, first a high vac- 
uum and then a partial vacuum obtained by breaking the 

5 high vacuum with the disinfesting gas. This is performed 
in the same container (or cell) in which the product is 
placed, this container being produced in a manner ca- 
pable of resisting the vacuum throughout the period nec- 
essary to complete the disinfestation. 

10 [0009] According to another known method, by con- 
trast, disinfestation is carried out by placing the product 
in an appropriate cell, into which disinfesting gas (usu- 
ally C0 2 ) is introduced, for a predetermined period, un- 
der a pressure greater than atmospheric pressure. 

15 [0010] With both of these last two known methods, the 
disinfesting gas or vapour penetrates into all the cavities 
of the manufactured article to be treated, thus permitting 
effective disinfestation, However, these methods are 
carried out using systems of very high cost, particularly y 

20 in view of the mechanical performance required of the 
apparatus involved (in the former case, cells capable of 
maintaining the vacuum forsome days; in the latter, cells 
under an operating pressure of, customarily, 20 bar). 
[001 1 ] An object of the present invention is to provide 

25 a method of disinfesting a product and an appropriate 
system for its implementation which make it possible to 
overcome the disadvantages of the known equivalent 
methods and systems. 

[0012] In particular, it is an object of the invention to 
30 provide a method of the stated type which permits effi- 
cacious disinfestation of the products and, at the same 
time, offers more limited costs of implementation than 
those of the equivalent previously known methods. 
[0013] Another object is to provide a system for the 
35 implementation of the abovementioned method which 
entails lower costs and is less complex than the similar 
known systems. 

[0014] For greater ease of understanding of the 
present invention, there is attached, purely by way of 
40 example and without limiting effect, the drawing that fol- 
lows, in which: 

Figure 1 shows a diagrammatic view of a system 
according to the invention; and . 
45 Figure 2 shows part of the system according to Fig- 
ure 1 , not shown in the latter figure. 

[0015] With reference to the said figures, there is 
shown therein a system 1 for the implementation of the 

so method according to the invention in which a first con- 
tainer 2 is "treated", this container being capable of con- 
taining a product 3 to be subjected to disinfestation by 
means of the use of a disinfesting gas such as C0 2 , N 2 
or argon. This gas may, if appropriate, be humidified to 

55 allow the product 3, during th disinfesting treatment, to 
be subjected to a suitable relative humidity. 
[0016] The container 2 possesses optimum gas-tight- 
ness, but need not necessarily meet particular require- 
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ments in terms of m chanical strength, such as resist- 
ance to vacuum or elevated pressure. By way of exam- 
ple, a contain r suitable for the purpose may be a con- 
tainer made from rigid or ven flexible polymeric or met- 
al materials, such as bags or the like, produced, byway 
of example and without restricting more general cases, 
from one or more layers or polyethylene. As stated, this 
container may be in the shape of a bag (as in Figure 2) 
or a parallelepiped (as in Figures 1 and 2). 
[0017] Obviously, the container 2 is provided with an 
aperture 4 for the introduction therein of the manufac- 
tured article or product (food product or otherwise) to be 
subjected to disinfestation. This container is also pro- 
vided with suitable and known closure means 5 for the 
said aperture (not shown) which guarantee good tight- 
ness to the disinfesting gas (which, as will be described, 
is introduced into the container). 
[0018] As shown in Figure 1 , the system 1 comprises 
a second container 1 0 capable of accommodating the 
first container 2 (or plurality of containers 2) and provid- 
ed with an aperture 7 on which a closure port or member 
8 is attached. 

[0019] In this case, also, known sealing means are 
provided in association with the closure member 8. 
[0020] The second container 10 possesses the me- 
chanical strength requirements necessary to resist the 
vacuum. This container or cell is, for example, made 
from steel or another metal material. It also possesses 
optimum tightness to the disinfesting gas which, as will 
be described, is introduced therein. 
[0021] The system 1 further comprises a vacuum 
pump 11 connected to a pipe or line 12 for the evacua- 
tion of the air or gas, opening to atmosphere or into a 
suitable gas collection member. The pump is further 
connected to a pipe or line 13 on which is provided a 
valve member 14; the line 13 is connected to a line 15 
which is connected to a tank or source 16 (known per 
se) of flushing or disinfesting gas (for example, C0 2 ). In 
particular, the line 13 is connected to the line 15 (at the 
connection point P) in a position between two valve 
members 18 and 19; connected to the line 15 between 
the connection point P and the valve member 19 is a 
line 20 (provided with its own valve member 21) con- 
nected to the container 10 and opening into the latter at 
20A. 

[0022] The line or pipe 15 penetrates (by a known 
method and in a sealed manner), through its wall 10A, 
into the second container 1 0 and is connected by means 
of an openable connecting member 23 (for example, a 
flange) to a line or pipe 24 connected to the first con- 
tainer 2 and opening into the latterthrough a mouth 24A 
thereof. A valve member 25 is provided on the line 24. 
Also connected to the container 2 is a pipe 26 opening 
into the container 2 through its mouth 26 A; a valve mem- 
ber 28 is provided on the pipe 26. The pipe 26 is opened 
downstream of the member 26A and serves for the man- 
ual decontamination of the container 2. 
[0023] A similar pipe 30 is associated with the second 



container 10; it is provided with a valve member 31, 
opens into the container 10 at 30 A and is interrupted 
downstream of the member 31 . 
[0024] Finally, a manometer 40 is connected to the 
5 container 1 0 and measures the int mal pressure there- 
in. 

[0025] It is now necessary to disinfest the product 3 
previously placed in the container 2, the closure means 
5 of the latter being closed. The container 2, after clo- 

10 sure of the valve member 28 and opening of the valve 
member 25, is placed in the container or cell 10 con- 
nected to the connecting member 23, and the closure 
port or member 8 is closed. The valve member 31 is 
then closed and the members 1 4, 1 9 and 21 are opened. 

15 [0026] At this point, the vacuum pump 1 1 is activated 
and allowed to remain active until the manometer 40, 
indicating the pressure within the container 1 0, indicates 
the desired value, which in general, though without this 
constituting a limitation, is 0.01-0.03 bar absolute pres- 

20 sure. The effect of the connections made is that the de- 
gree of vacuum prevailing in the container 10 is the 
same as that prevailing in the container 2 and therefore 
acting on the manufactured article or product 3. 
[0027] The valve member 14 is now closed and the 

25 vacuum is broken by the introduction of disinfesting gas 
into the containers 2 and 10 by means of the gradual 
opening of the valve member 18; the vacuum is thus 
broken until the pressure within the container 10 equals 
the external pressure, and it is at this point that the valve 

30 members 1 8 and 1 9 are closed. 

[0028] At this stage of the process, the product is im- 
mersed in a disinfesting gas atmosphere which, be- 
cause of the vacuum created, reaches ali the cavities in 
the manufactured article, thus bringing the infesting 

35 agents, wherever they are located, into contact with the 
disinfesting gas. 

[0029] The next stage is to remove the disinfesting 
gas present in the space between the containers 2 and 
1 0 in order to allow the opening of the member 8 and so 

40 be able to remove the container 2 with the associated 
product 3 from the container or cell 10. 
[0030] For decontamination, the valve members 14 
and 31 are opened (the valve member 21 is still open 
from the previous implementing stage of the method) 

45 and the vacuum pump 11 is activated, the intervening 
space between the containers 2 and 10 thus being 
flushed with ambient air entering, via the valve member 
31, into the container 10. 

[0031] It should be noted that, preferably, during the 
50 decontamination operation, the pressure in the contain- 
er 10 must not be less than the external pressure of a 
value equal to approximately 0.0005 bar; this is to avoid 
excessive mechanical stresses on the container 2. 
[0032] Decontamination, when complete, may be ver- 
55 ified by means of appropriate analysis, using known 
methods, of the air issuing from the lin 1 2. On comple- 
tion, it is possible to open the cell or container 10 and 
remove therefrom the container 2, which must remain 
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closed for the time considered necessary in order for the 
gas to complete its disinfesting action. 
[0033] The removal of th container 2 from the con- 
tainer 1 0 f re s the abovementioned container 1 0, which 
can thus be reused for other, subsequent disinfestation 
operations without its being necessary to wait for the op- 
eration in the contai ner 2 to be completed over the (long) 
periods that are required and necessary. The method 
according to the invention thus allows the preparation 
of a plurality of containers 2 in which disinfestation of a 
product is carried out without its being necessary to wait 
for the end of the long waiting periods necessary for the 
latter procedure to be completed. Furthermore, any dis- 
infestation operation always requires the use of the 
same container or cell 10 in which one or more contain- 
ers 2 accommodating the product to be disinfested are 
placed. The latter, as stated, are containers of much low- 
er cost than the container 10 (since they need not be 
produced so as to have any particular mechanical re- 
sistance to vacuum or superatmospheric pressure), as 
a result of which the implementation of the method ac- 
cording to the invention entails more limited costs (re- 
ferring to the costs of the system - comprising a single 
cell 10 for a plurality of containers 2 - and apparatus) by 
comparison with the costs of implementing the known 
methods. 

[0034] Returning to the method described above, the 
valve element 25 is closed, the member 23 is discon- 
nected and the container 2 is removed from the contain- 
er or cell 1 0 and can be simply placed in storage pending 
completion of the disinfestation or connected to the sys- 
tem portion 1 A shown in Figure 2 (in which parts corre- 
sponding to those in Figure 1 are indicated by the same 
reference numbers). Storage takes place if the contain- 
er is of the type which provides complete tightness to 
the disinfesting gas; conversely if that tightness cannot 
be guaranteed, the container 2 is connected to the por- 
tion 1 A of the system 1 so as to be subjected to a slight 
internal pressure (of between 0.0001 and 0.0005 bar 
above atmospheric pressure) by means of connection 
with the appropriate line 43A. This connection ensures 
that, in the presence of a leak, no ambient air enters into 
the container, but, at most, the disinfesting gas exits into 
the environment. 

[0035] The part 1 A of the system comprises a line or 
pipe 41 connected to the disinfesting gas tank 16. Pro- 
vided on this line is a pressure reducer 42 which has the 
task of maintaining the line under the desired pressure. 
[0036] Connected to the line 41 are one or more lines 
or pipes 43A, 43B, etc. (only two pipes 43A and 43B are 
shown in Figure 2) to which the containers 2 removed 
from the container 1 0 may be connected. Each line 43A, 
43B, etc. comprises a basic or main valve 44 and an 
evacuation branch or line 45 on which a valve member 
46 is provided. Each line, furthermore, can be connect- 
ed via a connecting member 50 (for example, a flange, 
holding ring or the like) to the line or pipe 24 associated 
with the container 2. 



[0037] In order to obtain slight pressurisation of the 
containers 2, the latter are connected (by means of the 
members or flanges 50) to the lin s 43A, 43B. Each ap- 
propriate basic valve 44 is then opened, and then the 
5 associated valve 46 is opened. The latter is left open for 
some seconds and then closed again. In this manner, 
any air present in each line 43A, 43B, etc. is removed, 
the line being flushed with the disinfesting gas and any 
air thus being prevented from entering into the contain- 
to ers 2. 

[0038] Each line 24 is then connected to the corre- 
sponding line 43A, etc., the valve member 25 being 
opened; in this way, the gas passes into the container 2 
from the line 41 under slight excess pressure. 

is [0039] Each container is kept connected to the line 41 
until the end of the period necessary for the disinfesta- 
tion of the product located therein; subsequently, after 
that period has expired, the valve members 44 and 25 
are closed, and the containers 2 are detached from the 

20 lines 43A, 43B, etc.. The disinfesting gas is then evac- 
uated from each container 2, the valve members 25 and 
28 simply being opened or the container 2 being decon- 
taminated by means of an air flow, using known meth- 
ods. 

25 [0040] By virtue of the invention, optimum disinfesta- 
tion of a plurality of products is achieved in substantially 
shorter periods than can be attained using known meth- 
ods and at lower costs than the latter. 
[0041 ] The system 1 may be fully automated and con- 
so trolled by control units of microprocessors. 



Claims 

35 1 . Method for carrying out the disinfestation of a prod- 
uct by means of the use of disinfesting gas under 
atmospheric pressure with pretreatment in vacuo, 
the said product being introduced into at least one 
first container (2) in which the vacuum is produced 

40 and in which, subsequently, the said vacuum is bro- 
ken by the introduction of the disinfesting gas, the. 
said method being characterised in that it compris- 
es: 

45 a) the introduction of the said at least one first 

container (2) into a second container (10) be- 
fore the vacuum is produced, 

b) the simultaneous creation of the vacuum in 
all the containers (2, 10) and the subsequent 

so simultaneous breaking of the said vacuum by 

passing the disinfesting gas into the containers 
(2,10), 

c) the removal of the said gas from, the second 
container (10), the gas being retained in each 

55 container (2) present in the said second con- 

tainer (10), and 

d) the extraction of each container (2) from the 
second container (10) so as to permit the. use 
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of the latter for subsequent disinfestation of a 
product contained in at least one other contain- 

r. 

Method according to Claim 1 , characterised in that 5 
the first contai n er (2), after removal from the second 
container (1 0), is placed in storage. 

Method according to Claim 1 , characterised in that 
thefirstcontainer(2), after removal from the second io 
container (1 0), is connected to a line or pipe (41) in 
which the disinfesting gas is present under slight ex- 
cess pressure relative to atmospheric pressure. 

Method according to Claim 3, characterised in that 1$ 
the gas under excess pressure is at a pressure 
greater than atmospheric pressure by a value of be- 
tween 0.0001 and 0.0005 bar. 

Method according to Claim 1 , characterised in that, 20 
during the decontamination of the second container 
(10), the difference between the pressure in the lat- 
ter and external atmospheric pressure is less than 
or at the most equal to 0.0005 bar. 

25 

Method according to Claim 1 , characterised in that 
the air removed from the second container (10) is 
monitored to verify that its decontamination has tak- 
en place and the first container (2) is removed from 
the second container (1 0) only after this has been 30 
ascertained. 

System for carrying out the method according to the 
preceding claims and for disinfesting a product (3) 
placed within at least one first container (2), disin- 35 
testation being carried out by treating the product 
with disinfesting gas under atmospheric pressure 
with pretreatment of the product in vacuo, the said 
system being characterised in that it comprises a 
second container (10) capable of accommodating 40 
the said at least one first container (2) in which the 
product to be disinfested is placed, the said first 
container (2) being removably connectable to a line 
(15) which is selectively connectable to pumping 
means (11 ) capable of creating the vacuum and to 45 
a disinfesting gas tank, the said line (15) also being 
independently connected to the second container, 
the connection to the abovementioned line (1 5) per- 
mitting the simultaneous creation of the vacuum in 
both the containers when the said line is connected so 
to the pumping means (11) and permitting the si- 
multaneous introduction into both the containers (2, 
1 0) of the disinfesting gas when the line is connect- 
ed to the tank (1 6) containing the said gas, the sec- 
ond container (1 0) being provided with means (20, 55 
21 ; 30, 31) capable of permitting the decontamina- 
tion from the abovementioned gas independently 
from the first container. 



8. System according to Claim 7, characterised in that 
the means for decontaminating the second contain- 
er (10) are a first line (20) provided with a valve 
member capable of connection to the pumping 
means (11), the latter being associated with a pipe 
(12) which may or may not be open to the outside 
atmosphere, and a second pipe (30) provided with 
Its own valve member (31 ) open to the said atmos- 
phere. 

9. System according to Claim 7, characterised in that 
the first container (2) is connected to a pipe (26) pro- 
vided with its own valve member (28) open to the 
atmosphere outside the said container (2). 

10. System according to Claim 7, characterised in that 
the first container (2) is connected to a pipe (24) pro- 
vided with its own valve member (25) and possess- 
ing means for connection (23) to another pipe, in 
particular to the line (15) capable of connection to 
the pumping means (11) and to the tank (16) con- 
taining the disinfesting gas. 

11. System according to Claim 7, characterised in that 
the first container (2) is gas-tight and not necessar- 
ily endowed with the mechanical requirements to 
withstand the vacuum or superatmospheric pres- 
sure. 

12. System according to Claim 7, characterised in that 
the second contai ner (1 0) is of the type which is gas- 
tight and mechanically resistant to the vacuum. 

13. System according to Claim 7, characterised in that 
the first and second containers (2, 1 0) are provided 
with respective apertures (4, 7) on which are pro- 
vided closure members (5, 8) provided with ele- 
ments capable of ensuring the gas-tightness of both 
containers (2, 10) and vacuum resistance for the 
second container (10) only. 

14. System according to Claim 7, characterised in that 
it comprises a part (1 A) for generating a minimal su- 
peratmospheric pressure in the first container (2) af- 
ter removal from the second container. 

1 5. System according to Claim 1 4, characterised in that 
the system part (1 A) comprises a line (41 ) connect- 
ed to the gas tank (1 6) in which is provided a mem- 
ber (42) modifying the pressure of the gas in the 
line, at least one pipe (43A, 43B) to which the first 
container (2) is removably connectable being con- 
nected to the said line. 

16. System according to Claim 7, characterised in that 
the first container (2) contains one or more products 
(3) to be subjected to disinfestation. 
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(54) Method and system 1or disinfecting products by the use of gas under atmospheric pressure 
with pretreatment in vacuo 



(57) A method for carrying out the disinfestation of 
a product by means of the use of disinfesting gas under 
atmospheric pressure with pretreatment in vacuo, the 
said product being introduced into a first container (2) 
in which the vacuum is produced and in which, subse- 
quently, the said vacuum is broken by the introduction 
of the disinfesting gas, the said method comprising: a) 
the introduction of the first container (2) into a second 
container (10) before the vacuum is produced, b) the 
creation of the vacuum in both containers (2, 10) and 



the subsequent breaking of the said vacuum by passing 
the disinfesting gas into the two containers (2, 10), c) 
the removal of the said gas from the second container 
(1 0), the gas being retained in the first container (2), d) 
the extraction of the first container (2) from the second 
container (10) so as to permit the use of the latter for 
subsequent disinfestation, the disinfesting gas being re- 
tained in the first container (2) for the time necessary to 
complete the disinfestation of the product. 

The system for carrying out the method described 
above is also claimed. 
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